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high-vacuum, Sept. p. <> 
joint clearance, Sept. p. 
Break forming, stainless Ay Feb. p97 


Broachi 
hand®, Jan. p. 78 
hole, Oct. p. 89 
portable*, Jan. p. 78 
surface®, Oct. p. 104 
technique*, Apr. p. 125 


Building block, 
broaching machine, Oct. p. 89 
concept, automation, June p. 183 
construction of machine tools, Aug. p. 62 
Burrs, carbide, Aug. p. 55 
Bushing support*, Dec. p. 39 





pallies 


tions, hardenability*, Feb. p. 185 
Gatibration of surface plates, Sept. p. 111 
Caliper, Cae, improving usefulness*, July p 


Cam grindi 

Camera, high-speed, Pty p. 61 
Capacitor, variable, Nov. p. 99 
baer a investments, Apr. p. 92 


boring bars, cored, May p. 55 

boring bars, solid, May p. 55 

box tools, used with, July p. 73 

burrs, Aug. p. 55 

ons ¢ tools, Nov. 87 

diffusion bonding to cael, Aug. p. 153 

drilling with®, Mar. p. 186 
= drills, Sept. p. 125 
serts, age Aug. p. 78 

shanks, May p. 55 

solid, May p. 55 

tools, grinding, Sept. p. 190 

tool wear*, Aug. p. 141 
Carbon dioxide shielding, Apr. p. 138 
Cast-iron ways®, Apr. p. 195 

ting, Mar. p. 118 
aluminum die, Jan. p. 77 
and rolling of aluminum, continuous, July 
p. 60 

composite technique*, May p. 84 

investment*, May p. 84 

plastic tools*, May p. 155 

technique for workholders, Oct. p. 97 
Castings, multisize, transfer machine for, Oct 

94 


Pp. 
Castings, welding, June p. 83 
Ceramics, 
adhesives*, Feb. p. 185 
high-temperature*, Nov. p. 199 
machining with*, June p. 165 
tools, May p. 55; July p. 147; Aug. p. 79 


Chatter in machine tools, Oct. p. 99 
Chart, 
beckward, “~~ P. Bee 


device*, Apr. p. 90 
stainless steel, » oy p. 62 
trepanning, Mar. p. 189 


disposal, Aug. p. 61 i 
ejection, gun drills, om p. 50 
formation*, Aug. p. 
formation, Fan LF uilling®, Oct. p 19) 
thickness, Apr. p. 102 
Chromium deposition*, Aug. p. 57 
Chuck collet, Aug. p. 48 
Chucking, investment method of, Dec. p. 75 
Chucks, magnetic, Nov. p. 193 
Circle, division, May p. 85 
Circuit, gage, Nov. p. 99 
Circuits, fluid power, Jan. p. 86 
Clamp conversion*®, Apr. p. 96 
Clearance angles*, Oct. p. 193 
Clutch, } 
definite-position, Mar. p. 104 
electromagnetic, Nov. p. 90 
ss, Feb. p. 111 


Coining*, Mar. p. 118 
Cold fitting*, Apr. p. 196 
Collet chuck, Aug. p. 48 
Colors code, ‘Jan. p. 72 
Combination drill and facing ue, Sept. p. 82 
Comparison tool test, Sept. p. 
} en mene pe sealing ‘of Epdbeulice, Sept. p. 20) 
pound angles, nomogram for, June p. 93 
ye ae G liquid silicone rubber, Apr. p. 107 
Computer, 
, Nov. p. 99 
electronic, June p. 188*, Nov. p. 9° 
Concentration, stress*, Jan. p. 152 
Condenser parts, machining of, May p. 39 
, Feb. p. 106 
ya ng key to reliability®, July p. 154 
Continuous casting and rolling, July p. 60 
Contouring, 
automatic, Nov. p. 92 
tape-controlled, Nov. p. 92 
Contour, 
boring and wentas, Sept. p. 95 
control, Feb. p. 
Contouring, Feb. Pp. Avg 
Control, 
charts, Sept. p. 103 
in-process gaging, Feb. p. 85 
inventory, Apr. p. 97 
manufacturing cost, Feb. p. 71 
material, Apr. p. 97 
milling machine, of, Dec. p. 75 
molding = Aug. p. 157 
og ge see cra control 
pa 
process, Fee a ‘07 
speed, high-speed machining, Jan. p. 49 
system, magnetic tape, Feb. p. 94 
system, transfer machine, Jan. p. 58 
systems, . 198 
tool cost, June 15 p. 93 
torque, Mar. p. - 
tracer, Sept. p. 
Controls, ianeaee =_= 187 
Controls, point-to-point, Sept. p. 79 
Conveyor, Aug. p. ae 
broach, Oct. 
system, Jan. > Se; July p. 77 
turntable for, july’ p. 77 
Conveyorized spray unit, Mar. p. 116 
Coolant, filtration, Nov. p. 91 
Coolants, grinding, Mar. p. 84 
Cooling machine tools*, Oct. p. 192 
Cost, 
curves drilling, Sue. p. 50 
design, Apr. p. 
estimating, * 5. 1s p. 82 
fluid power systems, Jan. p. 86 
indirect labor, Feb. p. 71 
manufacturing, Feb. p. 71 
reduction*, Apr. p. 213 
reduction, analysis*, Feb. p. 187 
reduction, automation*, Feb. p. 187 
reduction program, Jan. p. 80 
reduction with pierce nuts, Sept. p. 85 
savings program*®, Mar. p. 194 
Cranes, Mar. p. 113 
Creep rupture tests*, Oct. p. 200 
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Crush-form grinding, Mar. p. 84 
Curves, 
cost drilling, Aug. 4 ng 


Foe ag tae 
p99; ‘are 15 p. 82 
oui aaa ness mg FF .p. 77 
Cutting ian. May p. aoe 
dynamometer*, June p. 167 
Cutting forces, Oct. p. 99 
Cutter, milling*, Apr. p. 90 
Cutting, flame*, Mar. p. 92 
Cutting fluids, 
high-speed gg Jan. p. 49 
reaming, Mar. p. 9 
spade drills, Jan. p. 30 
stainless steel, Jan. p. 62 
Cutting oil, 
multipurpose*, Oct. p. 104 
zirconium alloys, for, Nov. p. 87 
Cutting speeds, 
selection, ‘Mar. p. p. 107 
ultrahigh*, July p. 148 
Cutting tools, 
foreign trade and*, Sept. p. 197 
stainless steel, Jan. p. 62 


Cyclical interference in machine operation, 


Sept. p. 115 
ie 


Dampening effect, vibration, May p. 55 
Data variability, Sept. p. 121 
Datum, Nov. p. 93 
Definite position clutch, Mar. p. 104 
Deflection, in a bar, July p. 57 
Delay time, machine utilization, May p. 63 
Depreciation, machine tool, Nov. p. 73 
policies, Nov. p. 73 
Depth micrometer, for small holes*, July p. 48 
Depth setting block*, Mar. p. 83 
Design, 
integrator, Feb. p. 96 
statistical test, Sept. p. 121 
Developments, 
overload clutch, Mar. p. 87 
trepanning, Mar. p. 189 
Devices, protective for presses, Feb. p. 111 
Diamond dressing tools, Jan. p. 91 
Diamond wheel, efficiency. Dec. p. 78 
Diamond wheel grinding, Oct. p. 109 
Diamond wheel, testing of, Dec. p. 78 
Diamonds, 
industrial, Feb. p. 177 
natural, Feb. p. 177 
synthetic, Feb. p. 177; Sept. p. 189 
Die, 
adjustable stamping, Nov. p. 85 
bending*, June p. 82 
breakdown, May p. 53 
costs, Aug. p. 63 
design, Mar. p. 102 
finishing operations, Aug. p. 55 
life, increasing, Dec. p. 67; Dec. p. 72 
life, nitriding to improve, Sept. p. 114 
mold design*, -_ p. 79 
notching, Apr. 
punch relations’ X, Sly p. 83 
sinking, numerically controlled, Nov. p. 112 
steels, electric furnace, Dec. p. 62 
tube closing, Apr. p. 89 
Die design, 
adjustable section, Feb. p. 101 
forming stainless steel, Feb. p. 97 
thread rolling, Dec. p. 70 
Dies, Mar. p. 102 
bending pressure, a A 53 
drop hammer, 118 
plastic form, a A« ‘105 
steel rule, June p. 111 
tungsten carbide, welding, June p. 83 
Difference computer, Nov. p. 99 
Dimensional accuracy, reaming, Mar. p. 93 
stability of graphitic steel, Aug. p. 63 
Dimensioning machine perts*, May p. 159 
Dimensioning system, Nov. p. 93 
Dip coats*, Apr. p. 218 
Distortion, elimination, Aug. p. 55 
Distribution, frequency of bearing, June p. 73 
Dividing circles, May p. 85 
Dovetail adapter for ag lathe*, Oct. p. 82 
Downtime, machine, Sept. p. 
Drawing lubricants, effectiveness , Saw p. 83 
metal, machinery*, Oct. 
stainless steel, Feb. p. o7 
Drill, 
construction, Aug. p. 50 
facing tool and, Sundinetion, Sept. p. 82 
gun, Aug. p. 50 
head, May p. 69 
materials, high-speed machining, Jan p. 49 
shells, Oct. p. 118 
Drilling, 
carbides, with*, Mar. p. 186 
costs, Mar. p. 107 
dental*, May p. 151 
fixture, Mar. p. 80 
methods, May p. 69 
numerically-controlied, May p. 69; Aug 


p. 4 
special machines, May p. 69 
stainless steel, Jan. p. 62 
tape-controlled, July p. 59 
Drilis 


spade, Jan. p. 70 
*Brief article less than 1 page 
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Drills (Continued ) 

spade vs. twist, Jan. p. 70 

special and standard, Aug. p. 50 
Drop hammer dies, Oct. p. 118 
Dynamic stability, Oct. p. 99 
Dynamometer, 

cutting force*, June p. 167 

lathe tool, Apr. p. 102 

torque, Apr. p. 102 


Economic growth, Nov. p. 73 
Economics, of numerical control, Sept. p. 79 
Educatica, engineering, Apr. p. 152 
Effect, dampening, May p. 55 
Efficiency, 
pone charts, Cet Sept. p. 103 
curves, Sept. p. 
improving tm Aug. p. 158 
machine, design factors affecting, June p 


183 
Electrical properties of epoxy resins*, Apr. p 
218 


Electrocardiograph gear ay gt May p. 75 
Electrochemical machining, Dec. 43 
Electrolytic machining, Dec. p. 43. ‘Dec p. 50 
Electromagnetic clutches, Nov. p. 90 
Electronic, 

components, Nov. p. 99 

computer, Nov. p. 99 

gaging, Mar. p. 117 

inspection, Nov. p. 99 

inspection, surface flatness, July p. 57 

spring sorting, May p. 49 
Electroplating, Sept. p. 89 
Electropolishing, stainless steel, Apr. p. 116 
End forming, spring manufacture, May p. 49 
Engineer, definition of, Dec. p. 35 
Engineering, 

division objectives*, Dec. p. 142 

education, Apr. p. 152 

management, competence, Dec. p. 35 

safety, Sept. p. 201 
Epoxy, 
adhesive*, Apr. p. 214 

cast holding fixture, June 15 p. 114 

foam evaluation*, May p. 160 

method of molding, Apr. p. 107 

novolacs*, Apr. p. 222 

tesins*, Apr. p. 218 

resins, tooling*, Mar. p. 193 
Equipment, 

hydraulic power, Jan. p. 86 

injection molding, Feb Pp. 89 

optical tooling, Jan. p. 41 
Estimating, 

costs, June 15 p. 82 

labor and material costs, Feb. p. 7) 

physical properties*, Jan. p. 153 
Extrusion, aluminum, May p. 74%; Oct. p. 106° 


- 


Fabrication, stainless steel, Jan. p. 62; Mar. p 
Face milling, speeds and nomenclature, Apr p 
102 


Facilities, air-conditioned, Dec. p. 62 

Facing and drill tool, combination, Sept. p. 82 

Factors, multiplying, hardenability®, Feb. P 
185 


Factory, colors, Jan. p. 72 
Fasteners, see specific type 
Fastening costs and methods, Sept. p. 85 
Fatigue, 
fastener*, Sept. p. 102 
metals*, May p. 157 
properties, high-strength steels, June p 92 
Feed, 
press, Dec. p. 
rate, dad — Feb. p. 93 
thread- rolling, for, Dec. p. 70 
units, press*, June p. 98 
Feeder, June 15 p. 102 
Feeds, 
drilling, Mar. p. 107 
spade drills, Jan. p. 70 
Ferritic materials, Apr. p. 116 
Filing, product information, June 15 p. 106 
Filler metals, Sept. p. 
Filtration coolant, co 91 
Finishes, stainless steel, | he p. 62 
Finishing, barrel, Feb. p. 81 
Fixture, 
adjustable height, Jan. p. 
cast epoxy ~~ Tune is p. 114 
centering*, Dec. p. 
design, Apr. p. 79 
high- pte oo ol Games, | Bite. p. 80 
holding, optical, —_. p. 4 
knurling*, Mar. p. 82 
lathe, Jan. p. 74; June p. 81 
locating*, .p. 83 
maenetic holding, Nov. p. 193 
milling, Aug. p. 49*; Oct. p. 81 
milling, self-centering®, Oct. p. 84 
— potting*®, 


tap grinding, 
turret Sethe’. Dec. p. 39 


4 


Flame cutting*, Mar. p. 92 
Flash welding, stainless steel, Mar. p. 11° 
Flatness gage*, July p. 48 
Flatness, stamped parts*, 7 p. 48 
Flotation system, Nov. p 
Fluid power, 
control, Jan. p. 86 
external conditions, Jan. p. 86 
Fluid — extreme environments*, July p 


Fluids, quinn, stainless steel, Jan. p. 62 
Fl pin gage, July p. 45 
Flush pin rack gage*, Aug. p. 4° 


Foil weldi May p. 57 
Forces, milli Sept. p. 191 
Fo: 


ging, 
beryllium, Sept. p. 110 
clampng of*, Apr. p. 96 
high-strength a Jan. p. 149 
operation*, Mar. p. 118 


alloys*, Oct. p. 96 
Form y plastics, Mar. p. 105 


Form grinding, Mar. p. 84 

study of, Feb. p. 77 
Form tools, 

angles, Oct. p. 123 

designing, Apr. p. 131 

side clearance angles, - p. 131 

stainless steel, Jan. p. 62 
Forming, Feb. p. 74%; Feb. p. 92 

metal*, Sept. p. 191 

nuclear fuel pallets, Feb. p. 105 

stainless stee]*, Sept. p. 108 

vs. machining*, June p. 165 
Formulating product requirements, Nov. p. 196 
Forging industry economics*, July p. 153 
Frequency distribution of bearings, pans p. 73 
Frictional moments, measurement*, June p. 167 
Furnace heat treating, Mar. p. 113 

superalloys, Jan. p. 57 
Furnace, vacuum melting*, Aug. p 75 


wie 


Gage®, Mar. p 
boring 14, May p. 48 
circuit, Nov. p. 99 
design, Nov. p. af 
electronic, Dec. 
flatness*, July ae ‘“s 
flush pin, July p. 4 Aug. p. 49° 
indicator, Feb. 
inside diameter®, Be Sept. p. 83 
pins, Nov. p. 9 
plastic, Oct. p. 4 18 
repeatability at June p. 73 
semiautomatic electric®, May < » 
straightening operation, Oct. p. 
strain, May p. 55 


Inspect: 
dual check, Jan. p. 45 
electronic, Mar. P. 117 
Gantt chart, Sept. p. 103 
Gear pitch 4. TL. & a 1S p. 80 
Gearless ratchet®, June 15 Pp. 
Gears 


bonding, July p 

finishing an Bg Mey p. 162 

shaving®, ae 

surface finish 4. p. 61 
Gold base filler metals, ae, tb 
Grading poamtuee, June P. 
Graphite, Aug. p. 63 
Graphitic steel, air hardening, Aug. p. 63 
Grindabi x ry of hardening temperature 

eb. 

Grinder, center internal, Dec. p. 62 
Grinder portable, retruing rolls, rad p 71 
Grinder, rotary surface, Dec. p. 62 
Grinding, Feb. p. 77 

cams, Jan. p. 61 


diamond wheel, Oct. p. 109 
electrochemical, Dec. p. 43 
quality, Oct. p. 109 

ratios, Oct. p. 109 

stresses, Apr. p. 121 

surface, Feb. p. 77 

taps, July p. 46 

thread forming ae Mar. p. 84 


time, Oct. p. 10 

tool steels, Sct p 109 

welds*, Pp 

wheel structure*, May p. 152 
» mass®, July 


carbide , resharpening, Sept. p. 125 
Gyro, bearings, June p. 73 


ities 


Handling conveyors, Mar. p. 116 
Har , Feb. p. 77 

Hardena lity fectors®, Feb. p. 183 
Hardness test » June p. 165 
Heart surgery, p. 88 
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SUBJECT 


L 


control, missile*, Jan. p. 79 
exchangers, 
Feb. p. 107 


generation, internal, in liquid metal*, May 


setting, spring manufacture, May p. 49 

transfer*, May p. 162 
Heat-treat induction, Dec. p. 62 
Heat treating, 

aluminum*, Jan. p. 56 

furnace, Mar. p. 113 

furnace atmosphere, May p. 81 

furnace selection, May p. 81 

graphitic steel, Aug. p. 63 

low temperature*, June p. 186 

quenching oil, May p. 81 

small parts, May p. 81 

spring manufacture, May p. 49 

stainless steel, Apr. p. 116 

steel rule, June p. 111 

sulfurized steels, Feb. p. 77 

superalloys, Jan. p. 57 

tools, Dec. p. 59 
soowy- duty, band sawing, June p. 96 

— gage, Apr. p. 112 

High-compressive stress, Apr. p. 121 
High-precision rolling, Nov. p. 107 
High-speed machining, Jan. p. 49 
High-speed steel microstructure, Sept. p. 189 
High-strength steels, Jan. p. 149 
High-temperature, 

alloys brazing*, Mar. p. 89 

brazing filler metals, Sept. p. 89 

sealing of hydraulic components*, Sept. p. 

201 
High-vacuum, brazing, Sept. p. 89 
Histograms, draw die, Aug. p. 83 
Hob splines, May p. 65 
Hobbing, May p. 65 
Hobbing Bae A ok Apr. p. 79 
Hole location gaging, June p. 100 
Hole roundness, gaging, June p. 100 
Honing ball tracks, Dec. p. 62 
Hot-forming titanium, Feb. p. 101 
Hydraulic controls*, Mar. p. 187 
Hydraulics, Jan. p. 86; Aug. p. 60 
Hypodermic needles, automatic 
June p. 97 


Impregnation*, Jan. p. 68 
capacitors, Jan. p. 81 
Inch, international, Aug. p. 73 
Inconel, welding*, Dec. p. 144 
Indicator 
dial, checking gage, Jan. p. 45 
gages, applications, Feb. p. 85 
protector*, Nov. p. 80 
turret lathe application*, Feb. p. 76 
Induction hardening*, Apr. p. 214 
Induction heat treat, Dec. p. 62 
Industrial 
engineering in maintenance*, Aug. p. 158 
obsolescence, Nov. p. 73 
washing machines, Mar. p. 113 
Inert gas, 
metal arc welding, Apr. p. 138 
welding, stainless steel, ‘Mar p. 119 
Infrared analyzer*, Oct. p. 
Infrared heaters*, Sept. p. is 
Injection molding, Feb. p. 89 
Injection welding, July p. 151 
Inserts, plastics*, c. p. 39 
Inside diameter gage*, Sept. p. 83 
Inspection, see also Gaging, Mar. p. 115; Mar 
p. 117 
birefringent coatings*, Jan. p. 152 
electronic, Nov. p. 99 
machines, automatic, Nov. p. 82 
missile*, Jan. p. 79 
numerically controlled, Nov. p. 82 
optical, Jan. p. 41 
surface hardness, Nov. p. 99 
tape-controlled, Nov. p. 82 
testing*, Feb. p. 106 
weight, Nov. p. 99 
Instrumentation, gaging, oo. p. 117 
Integrator design, Feb. = 
Internal broaching, Oct. 89 
Internal-thread rolling, Mar. p. 90 
International inch, Aug. p. 73 
Inventory control, Apr. p. 97 
Inventory, investment, pr. p. 92, Apr. p. 135 
Investment alloy for workholder. Dec. p. 75 
Investment —- Apr. p. 218*; May p. 84*; 
cobalt-base alloy, June p. 117 


* Brief article less than 1 page. 
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construction and assembly, 


assembly*, 


INDEX 


Investment casting (Continued ) 
design, Apr. p. 135 
European, Apr. p. 214 
shell process, Apr. p. 211 
Investments, capital, Apr. p. 79; Apr. p. 92 


= s 


Jaws, accessory vise*, Mar. p. 81 
Jig, number marking, Nov. p. 81 
Joint clearance, effect, Sept. p. 89 
Knurling fixture, Mar. p. 82 


eee 


Labor cost, Feb. p. 71 
Laminations, production, Mar. p. 102 
Lapping, precision, Dec. p. 62 
Lathe, 
collet*, Feb. p. 75 
contour, Sept. p. 96 
fixture, Jan. p. 47*; June p. 81 
operations, high-speed*, June p. 107 
tool, dynamometer, Apr. p. 102 
tracer controls, Apr. p. 79 
turret stop*, Feb. p. 76 
Lay, surface specification, Oct. p. 77 
Layout tool, June 15 p. 79 
Layout tool, special, Aug. p. 47 
Learning curves, for casting production, Sept. p 
99; June 15 p. 82 
Leveling deyice*, Sept. p. 84 
Liquidation, filler metals, Sept. p. 89 
Locating fixture*, Sept. p. 
Low compressive stress, Apr. p. 121 
Low-cost tooling, Mar. p. 105 


Low-temperature application, heat  treating*, 


June p. 186 
Lubricants, 
draw operations*, Oct. p. 191 
drawing, effectiveness, Aug. p. 83 
solid film*, Apr. p. 2 
Lubrication, 
forming process, Feb. p. 97 
spray, May p. 69 


oes 


MMC technology, Nov. p. 93 
Machinability problems, Sept. p. 121 
Machine, 
cam grinder, Jan. p. 61 
control, Dec. p. 50 
cost, determination, Apr. p. 92 
depreciation, Apr. p. 92 
design, machine, tracer milling, July p. 51 
design, reduction of chatter, Oct. p. 99 
downtime, Sept. p. 115 
drilling end tapp.ng, Dec. © 50 
efficiency, design factors affecting, June p 
183 


gear hobbing, Apr. p. 79 
instrumentation, May p. 39 
interference, May p. 63 
milling, Dec. p. 50 
operations, machine, analysis, Sept. p. 115 
operations, multiple, Sept. p. 115 
parts, dimensioning*, May p. 159 
permanent mold casting*, Jan. p. 77 
plastic cutoff*, Mar. p. 83 
repair, chrome plating*, Jan. p. 47 
specifications, May p. 39 
thread-rooling, Dec. p. 70 
tire building*, Nov. p. 103 
tool chatter modes, Oct. p. 99 
tool, conversion, May p. 39 
tool, depreciation, Nov. p. 73 
Tool, Exposition, _—-, p. 186 
tool, obsolescence, Oct. p. 
tool, safety, May p. 39 
tool selection, May p. 39 
Machine tools, see also specific operation 
chatter, Oct. p. 99 
cooling*, Oct. p. 192 
Czechoslovakian*, Aug. p. 142 
investment, Apr. p. 92 
optical alignment, Jan. p. 41 
rebuilding and modernizing, May p. 39 
Machine, transfer, Jan. p. 58; t. p. 94 
Machine units, standardization*, June p. 166 
Machine utilization, May p. 63 
Machinery, colors, Jan. p. 72 


Machines, 

automatic inspection, Nov. p. 82 

automatic screw, Mar. p. 112 

bending, June, p. 101 

hopper fed, Aug. p. 58 

industrial washing, Mar. p. 113 

single purpose, Apr. p. 7 
Machining, see also Particular operation 

alloy steels, Aug. p. 142 

ceramics with*, June p. 165 

electrolytic, Dec. p. 43 

elliptical shape*, Apr. p. 90 

forces, analysis, July p. 65 

gears*, July p. 61 

graphitic steel, Aug. p. 63 

hard materials, Aug. p. 79 

hardening after, Aug. p. 55 

high-speed, Jan. p. 49 

high-strength steels, Jan. p. 149 

numericelly controlled, Apr. p. 79; Nov 

p. 112 

operations, combined lathe, June p. 99 

operations, elimination. May p. 75 

operations tooling problems, Oct. p. 97 

recommendations for high-strength steels 

Jan. p. 149 

spline shafts*, Mar. p. 197 

stainless steel, July p. 73 

steel*, July p. 149 

straddle milling, Oct. p. 83 

superalloys, Dec. p. 50 

titanium, Nov. p. 119 

tracer-controlled, Apr. p. 79 

trepanning, Mar. p. 189 

ultrahigh-speed, Aug. p. 55 

valve seats*, Sept. p. 109 

vs. forming*, June p. 165 

zirconium alloys, Nov. p. 87 
Magnetic holding fixtures, Nov. p. 193 
Magnetic tape, speed control*, June p. 98 
Magnets, use of, June 15 p. 104 
Maintaining control systems*, Oct. p. 198 
Maintenance, 

efficient*, July p. 153 

engineering*, May p. 161 

industrial engineering in*, Aug. p. 158 
Management, 

competence, Dec. p. 35 

development of*, Dec. p. 139 

improving efficiency*, Aug. p. 158 

problems, Aug. p. 41 

responsibilities, capital investment, Apr. p 


92 
Mandrel, adjustable*, Dec. p. 39 
Manganese-nickel filler metals, Sept. p. 89 
Manufacturing, 
capacitor components, Jan. p. 81 
cost, Feb. p. 71 
drill machines, Mar. p. 112 
heat exchangers, Feb. p. 107 
steel, Mar. p. 114 
vacuum pouring of large forgings*, Jan. p 
15 


Marking tool*, Feb. p. 76 
Martensitic, 
materials, Apr. p. 116 
steels, Jan. p. 62 
Mass grooving*, July p. 75 
Materials, 
aluminum-silicon alloys*, Feb. p. 181 
austenitic, Apr. p. 
control, Apr. p. 97 
direct cost, Feb. p. 71 
estimating, $4 p. 71 
ferritic, Apr. 116 
finishing aad ‘Aug. p 
——e Mar. p. Ris aor. p. 116; Apr 
97 


atin, heat exchangers, Feb. p. 107 
hobs, May p. 65 
martensitic, Apr. p. 116 
reaming, Mar. p. 93 
selection of product, Apr. p. 97 
Measurement 
conversion of angles to linear, Jan. p. 41 
conversion of linear to angular, Jan. p. 41 
error, detection and correction, June p. 73 
frictional moments*, June p. 167 
gear pitch, June 15 p. 80 
screws*, Jen. p. 46 
Measurements, Mar. p. 117 
Measuring equipment, June p. 73 
Media, barrel finishing, Feb. p. 81 
Metal, 
drawing machinery*, Oct. p. 191 
forming*, Sept. p. 191 
removal, July p. 65 
removal rate, May p. 55 
Metallizing, 
process industries in, Oct. p. 195 
vacuum*, Apr. p. 2 
Metallurgy, powder, Aug. p. 153 
Metals, 
fatigue*, May p. 157 
high-temperature, May p. 156*; Nov. p 
199 


joining with adhesives, Jan. p. 53 

vapor deposition*, Aug. p. 57 
Methods, 

automated production, Nov. p. 85 

processing metal powders*, Feb. p. 182 
Micrometer, for small holes*, July p. 48 
Mill, 

double-spindle planer type, Apr. p. 79 

rolling, Aug. p. 76 

temper, Mar. p. 114 
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Milling, see also Machining; Metal-cutting 
back jaw*, May p. 47 
blind recess, May p. 45 
clearance angles*, Oct. p. 193 
cutter*, Apr. p. 90 
fixture, Aug. p. 49*; Oct. p. 81* 
fixture, self-centering*, Oct. p. 84 
fixture, tool post*, May p. 47 
forces, Sept. p. 191 
horsepower, determination, Aug. p. 91 
machine, Dec. p. 50 
machines, May p. 39 
machines, four-spindle blade, Apr. p. 79 
operations, numerically controlled, July p 


49 
slot, turbine rotors, Oct. p. 105 
stainless steel, Jan. p. 62 
support, adjustable*, June p. 79 
torque determination, Apr. p. 102 
tracer, high-speed, July p. 51 
ultrahigh-speed, Aug. p. 55 
Mineral exploration, May p. 158 
Miniature gears*, Apr. p. 125 
Missile airframes, tooling, July p. 41 
Missiles, testing, Sept. p. 106 
Mockups, plastic, Oct. p. 118 
Model reproduction, Apr. p. 107 
Modernizing facilities, June 15 p. 75 
Modular construction, of machine tools, Aug 


p. 62 

Mold, die design*, June p. 79 
Molding, 

injection, Feb. p. 89 

process, control*, Aug. p. 157 

rubber*, June p. 107 
Molds, 

injection, Feb. p. 89 

silicone-rubber, Apr. p. 107 
Molybdenum deposition*, Aug. p. 57 
Monitor, machine tool*, May p. 151 
Motor testing, Apr. p. 79 
Multiple machine operations, Sept. p. 115 
Multipurpose cutting oil*, Oct. p 164 


niin. 


Nickel-base filler metal, Sept. p. 89 

Nitriding to improve die life, Sept. p. 114 
Nitrogen, oxides of, Apr. p. 138 

Noise testing, Mar. p. 115 

Nomogram, milling power requirements, Aug. 


Nomogram, statistical test, Sept. p. 121 
Nomenclature, diamond dressing wheels, Jan. p. 
91 
Nose cones, Apr. p. 107 
Novolacs, epoxy*, Apr. p. 222 
Nuclear, 
energy, Feb. p. 105 
training program*, oe p. 183 
Number marking jig, Nov. 81 
Numerical control, Feb. p. ‘108: Apr. p. 134*; 
Aug. p. 41; Sept. p. 79; Nov. p. 82 
advantages, Sept. p. 79 
aircraft milling, July p. 49 
automatic rolling mill*, Feb. p. 91 
die sinking, Nov. p. 112 
drilling, May p. 58; tag 69; Aug. p. 41 
economics, Sept. p. 
feed rates*, Feb. p. 33 
graphic progremmine, Dec. p. 55 
inspection, Nov. p. 82 
machining, Apr. p. 79 
magnetic tape, Feb. p. 94 
punch press, Dec. p. 55 
roll forming, Mar. p. 100 
spindle machine, Aug. p. 60 
Nuts, pierce, Sept. p. 85 
Nutsetters, torque control for, Oct. p. 92 


Ss 


Obsolescence, industrial, Nov. p. 73 

Operating conditions, high-speed 
Jan. p. 49 

Operations, planning, Sept. p. 195 

Optical tooling, Jan. p. 41 

“Optimation,”” May p. 55 

Optimum tolerance, sheet metal, Nov. p. 107 

Overload clutch, Mar. p. 87 

Oxyacetylene welding. stainless steel, Mar. p 

9 


machining, 


11 
Ozone, Apr. p. 138 
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Pads, plastics*, Dec. p. 39 

Painting, Mar. p. 116 

Palladium base filler metals, Sept. p. 89 
Parallel bars, hinged*, May p. 45 

Parallel spacer for vise*, Oct. p. 82 

Parts, straightening*, Oct. p. 85 

Path control, Sept. p. 79 

Patterns, plastic, Oct. p. 118 

Peripheral milling, chip formation*, Oct. p. 
Perishable tools, welding, June p. 83 
Permanent mold-casting oe Jan. p. 77 
Pierce nut tooling, Sept. p. 

Pin arbor, Nov. p. 79 

Piston balancing*, Jan. p. 76 

Planer tools*, Dec. p. 39 
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Planning, 


automatic injection molding, Feb. p. 89 
operations, Sept. p. 195 
plant facilities, Apr. p. 79 
profit, for, Apr. p. 79 
quality control, Feb. p. 85 
Plant layout, Apr. p. 79 
Plant location, Apr. p. 92 
Plant sites, selection, Apr. p. 92 
Plastic, 
cutoff machine*, Mar. p. 83 
films, irradiated, Oct. p. 199 
gages, Oct. p. 118 
mockups, Oct. p. 118 
patterns, Oct. p. 118 
tools, casting*, May p. 155 
workholders, Oct. p. 118 
Plastics, 
impregnation*, Jan. p. 68 
Tefion impregnation*, Jan. p. 68 
tooling, Mar. p. 105; Mar. p. 193*; Oct. p 
118 


Plating, chrome*, Jan. p. 47 
Point-to-point control, Sept. p. 79 
Polymerization of epoxy resins*, Apr. p. 218 
Portable broaching*, Jan. p. 78 
Portable power tools, broaching*, Jan. p. 78 
Positional tolerance, Nov. p. 93 
Positioner, welded, Feb. p. 104 
Positioning, electrohydraulics servo, Jan. p. 60 
Positioning system, machine setup, Jan. p. 60 
Powder, 
metal shanks, May p. 55 
metallurgy, Jan. p. 153%; Feb. p. 105; 
Feb. p. 182*; Aug. p. 153 
practical methods of processing* 
eb. p 


Powders, 


Power, 
requirements, high-speed machining, Jan. p 
49 


roll forming, automatic, Mar. p. 100 
transmission, Mar. p. 87 
Precision depth hobbing, May p. 65 
Press, 
automation, Mar. p. 102 
brakes*, June p. 109 
feed, Dec. p. 52 
feed units*, June p. 98 
operations, Mar. p. 102 
productivity, June 15 p. 102 
setup*, Jan. p. 46 
shuttle feed, Mar. p. 102 
Presses, safety, Feb. p. 111 
Prismatical bar torsion, May p. 161 
Process control, Feb. p. 107 
Process control, spring production in, May p. 49 
Process, 
permanent mold casting, Jan. p. 77 
requirements with adhesive bonding, Jan 


p. 53 
shielded arc welding, Apr. p. 79 
Product, 
design, improvement in, May p. 75 
diversification, Apr. p. 79 
requirements, formulating, Nov. p. 196 
Product information, filing, Jume 15 p. 106 
Production, 
humen motivation in*, Dec. p 39 
large forging*, Jan. p. 153 
optical checking equipment, Jan 
problems, Sept. p. 121 
sheet metal forming*, Feb. p. 74 
standardization, Nov. p. 85 
steel powder-metal parts*, Jan. p. 153 
tapping, drill press*, Feb. p. 110 
threading, Mar. p. 90 
time charts, Mar. p. 107 
tooling, Nov. p. 93 
Productivity, increasing machine tool, May p. 39 
press, June 15 p. 102 
Program, 
cost reduction, Jan. p. 80 
material utilization*, Mar. p. 194 
standardization*, Jan. p. 152 
Programming, 
die sinking, Nov. p. 112 
machine, graphic. Dec. p. 55 
numerical control*, Feb. p. 93 
numerically controlled machine, Feb. p. 94 
Programs, nuclear training*, Feb. p. 183 
Progress, industrial*, Feb. p. 187 
Properties of graphitic steel, Aug. p. 63 
Protection devices, die manufacture, May p. 53 
Proximity switches in die design, Nov. p. 85 
Public relations*, Sept. p. 199 
Punch and dies, nitriding, Sept. p. 114 
Punch card system*, Feb. p. 91 
Punch press, automation, Dec. p. 55 
Punch press, numerical-control, Dec. p. 55 
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Punch press turret, Sept. p. 109%; Dec. p. 55 
Punch, 
cost reduction, July p. 83 
die relationship, July p. 83 
hydraulically operated*, May p. 73 
life, July p. 83 
life, increasing, Dec. p. 67; Dec. p. 72 
making*, Sept. p. 8 
retractable*, Oct. Ls 84 
Punch, spotting, Dec. 39 
standardization, ‘nip en 73 
Punching. 
burr formation, Dec. p. 67 
effective impact, Dec. p. 67 
electrical steel, Dec. p. 67 
work-hardening, Dec. p. 67 
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Quality control, Dec. p. 139*; Feb. p. 85; Feb 
p. 105; Aug. p. 154* 
aluminum rolling mill*, Feb. p. 91 


Radial drill, positioning table, July p. 59 
Radiant energy, Apr. p. 138 

Radiant heat*, Apr. p. 221 

Radioactive drawing tools*, Oct. p. 191 
Radioactive tracers*, Mar. p. 195 

Rake angles, cutting tools, July p. 65 
Random variation in bearings, June p. 73 
Ratchet, gearless*, June 15 p. 80 

Rate of metal removal, May p. 55 

Ratio variance, June p. 73 

Reactor fuels*, July p. 154 

Reaming stainless steel, Jan. p. 62 
Reaming tests, Mar. p. 93 

Reciprocating machinery, vibrations*, Apr. p 


219 
Reliability, Feb. p. 107; July p. 154* 
143 


improved*, Dec. p. 

physical properties, materials*, Jan. p. 153 

requirements, June p. 73 

technology of*, July p. 154 
Repeatability of gages, June p. 73 
Replacement policies, Apr. p. 92 
Reprocessing sheet metal, cost, Nov. p. 107 
Research, 

reaming, Mar. p. 93 

rubber*, Mar. p. 195 
Resharpening carbide gun drills, Sept. p. 125 
Residual tensile stress, Apr. p. 121 
Resins, high-temperature*, Apr. p. 222 
Resolver, June p. 73 
Retaining rings, 

applications, May p. 75 

assembly tools, May p. 75 

grooving tools, May p. 80 
Retractable punch*, Oct. p. 84 
Reverse plating, Dec. p. 50 
Riveting, 

aircraft*, May p. 72 

dimensions for rivets, Feb. p. 115 

stainless steel, Mar. p. 119 
Rivets, semitubular, Feb. p. 115 
Roll forming, Mar. p. 100 

stainless steel*, Aug. p. 46 
Roller hearth, furnaces, Oct. p. 85 
Rolling mill, Aug. p. 76 

stainless steel, Nov. p. 106 
Rolling steel, Mar. p. 114 
Roughness width, Oct. p. 77 
Rubber molding*, June p. 107 
Rubber molds, silicone, Apr. p. 107 
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“Sacio'’*, June p. 188 
Safety, Feb. p. 111 
devices, dies, May p. 53 
engineering*, Sept. p. 201 
fluid power, Jan. p. 86 
machine tool, May p. 39 
Saw portable, June 15 p. 105 
Sawing, 
stainless steel, Jan. p. 62 
steel grating, June p. 106 
Scrap disposal, Apr. p. 97 
Screwdriver, automatic, June p. 110 
Screw machines, automatic, Mar. p. 112 
Screws, 
body diameter 9 Jan. p. 46 
self-locking, July p. 
Screw-slotting fixture, pA. 15 p. 8 
Sealing, hydraulic components, Sent p. 201 
Seals, metallic*, Aug. p. 155 
Seam welding*, May p. 57 
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Selection, 
fabrication methods, Apr. p 
product materials, Apr. Pp. or 
Self-centering milling fixture*, Oct. p. 84 
Semiconductor power conversion®, Nov. p. 195 
Sensing element, Nov. p. 99 
Serrations, gaging, Dec. p. 140 
Servo, 
action for tracer milling, July p. 5! 
controlled machines, Feb. p. 94 
systems, electrohydraulic, Jan. p 60 
Servo mechanisms*, “= p. 179 
Setup, press*, Jan. p. 
Shearing blades, A Nd June p. 83 
Sheet, 
design, Nov. p. 107 
metal, optimum tolerance, Nov. p. 107 
metal, skin grinding, Nov. p. 107 
Shell process, investment castings, Apr. p. 211 
Shells, drill, Oct. p. 118 
Shielded arc process, Apr. p. 79 
Shuttle feed press, Mar. p. 102 
Silicone-rubber, 
compounds, Apr. p. 107 
molds, Apr. p. 107 
Sintered carbide tools*, May p. 150 
Sizing operations, spring manufacture, May p 
49 


Skin grinding, sheet metal, Nov. p. 107 
Slip jaws, Oct. p. 97 
Slot milling, turbine rotors, Oct. p. 105 
Small hole gaging*, July p. 48 
Solder flow device*, Aug. p. 74 
Soldering, stainless steel, i p. 119 
Space utilization, Apr. 
Spacer, spring straddle Pilling. Oct. p. 83 
Spade drills, 
feeds and — Jan. p. 70 
test, Jan. p 
Spanner wrench*, ~ p. 81 
Special machine, 
drilling and counter sinking, Apr. p. 79 
forming tube ends, Feb. p. 92 
numerical-control, Feb. p. 94 
Specifications, 
machine, May p. 39 
surface, Oct. p. 77 
Speed control, Jan. p. 49 
Speeds, drilling, Mar. p. 107 
Speeds, spade drills, Jan. p. 70 
Spinning, stainless steel, Feb. p. 97 
Spline yo machining®, Mar. p. 197 
Splines, involute, gaging, Dec. p. 140 
Spot welding, Mar. p. 119 
Spray drop size*, May p. 161 
Spray unit, conveyorized, Mar. p. 116 
Spread sheet, Sept. p. fl 
Spring manufacture, May 
Spring spacer, straddle “vfing Oct. p. 83 
Stability, mechanical systems, Oct. p. 99 
Stainless steel, 
chip control, Jan. p. 62 
electropolishing, Apr. p. 116 
fabricating, Mar. p. 119; Apr. p 116 
finishing, Apr. p. 116 
form tool, Jan. p. 62 
forming, Feb. p. 97 
heat-treating, Apr. p. 116 
machining, Jan. p. 62 
penetration of, Sept. p. 89 
power-roll forming*, Aug. p. 46 
production, Aug. P. a 
properties, Jan. p 
rolling mill, Nov. hs 7106 
Stamping, 
dies, adjustable, Nov. p. 85 
dimpling*, —_, P. 48 
Stampings, May p. 
blanking a. _ = p. 53 
low cost, June, p. 111 
Standard for bearings, American*. Sem. p 
Standardization*, Jan. p. 90 
diamond tools, Feb. p. 177 
production, Nov. p. 85 
Dabo Jan. P 152 
Standards*, Jan. p. 152 
ball and roller Searing”, Feb. p. 186 
development*, Feb. p. 186 
Starting bushing, ae. Sept. p. 125 
Static stability, Oct. p. 
Statistical analysis, V hyd 75 
Statistical test, design of, Bept. p. 121 
Steel, 
alloy, machining, Aug. p. 79; Aug. p 
austenitic, Jan. . 62 
ferritic, Jan. p Pp. 
graphitic, Li. Aug. p. 63 
giedes sulfurized tool, Feb. p. 77 
igh-speed, grinding, Oct, p. 109 
high-strength, Jan. p. 
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Steel (Continued) 
h-strength, fatigue properties of, June 


Pp. 
high-vanadium, grinding, Oct. p. 10° 
machining*, July p. 149 

manufacturing, Mar. p. 114 

stainless, Jan. p. 62 

stainless, mechining, Jan. . 62; July p. 74 
stainless, production, Aug. 

—s notch rupture yt athe ON Dec. p 


atthe, Feb. p. 77 
tools testing, Mar. p. 75 
Steel rule, 
ies, manufacturing, June p. 111} 
heat treating, June p. 111 
Step turning, shaft*, Jan. p. 79 
Straddle bearings, Sept. p. 98 
Straight edge, electronic, July p. 57 
Straightening, 
forgings*, Oct. p. 106 
operations, elimination of, Oct. p. 85 
parts*, Oct. p. 85 
Strain gages, May p. 55 
Stress, 
concentration, effects*, Jan. p. 152 
compressive, Apr. p. 121 
nonferrous metals, Apr. p. 121 
reduction, Apr. p. 121 
Stresses, grinding, Apr. p. 121 
Structural changes in irradiated plastic films 


Stud welding, July p. 81 

Study, form grinding, Feb. p 

Subland drill construction, ag p. 50 
cee” ase, welding, Mar. p. 119; Aug. p 


Sub-zero pe Mar. 115 
Superalloys, forging*, bet. p. 96 
Superalloys, heat treatment, Jan. p. 57 
Support milling, adjustable*, June p. <4 
Surface-checking instruments, Oct. p 
Surface finish, 
gears*, July p. ay 
grinding, Oct. 109 
peripheral milling, Oct. p. 191 
Surface, 
flatness, July p. 57 
hardness, inspection, Nov. p. 99 
plate, calibration, Sept. p. 111 
profile, Oct. p. 77 
roughness, Oct. p. 77 
roughness, reaming, Mar. p. 93 
specifications, Oct. p. 77 
Switches, proximity, in die design, Nov p 8&5 
Synchros, June p. 73 
Synthetic diamonds*, Sept. F hg 
natural diamonds, vs. 
System, 
analog gapiening, p. 60 
conveyor, Jan. p. 
industrial ester, jan, P. 72 
* Apr p 9%6 





enn 
cost, Jan. p. 86 
hydraulic power, Jan 86 
numerical-control*, Feb p. 170 
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Tailstock, centering*, June p. 82 
Tape control, see also Numerical contro! 
contouring, Nov. p. 92 
die sinking, Nov. p. 112 
drilling, boring and, July p. 59 
inspection, Nov. p. 82 
Tape, magnetic, speed control*, June p 98 
Tapping 
drill press*, Feb. 110 
short flute taps, Mar. p. 90 
stainless steel, Jan. p. 62 
Taps, resharpening, July p. 46 
Tavior formula, May p. 55 
Tefion impregnation*, Jan. p. 68 
Telephone, transfer-machine control, Jan p 58 
Television, 
closed-circuit*, Sept. p. 107 
machining, used with, Aug p 4! 
Temper mill, Mar. p. 114 
Temperatures, hardening, Feb. p. 77 
Templates*, Apr. p. 90 
sectional, for turning*, June p 109 
Tensile stress, 
high-residual, Apr. p. 121 
low-residual, Apr. p. 121 
Test, 
oe tool, Sept. p. 121 
its, surface an dy “Feb p 77 
spade drills, Jan. p. 70 
variance ratio. June p. 73 


Tester, ultrasonic cei Aug. p 78 
Testing, Mar. p. 
aircraft AK, *peb. p. 106 
aluminum*, Jan. p. 7 
capacitor, Jan. p. 81 
drawing lubricants, Aug. p. 84 
electric motors, Apr. p. 79 
hardness*, June p. 165 
heat exchangers, Feb. p. 107 
television, with, Sept. p. 107 
tool life, Mar. p. 75 
Tests, 
acoustical*, Sept. p. 202 
dynamic structural*, June p. 186 
missile flight, Sept. p. 106 
reaming, Mar. p. 93 
tool-life, Apr. p. 195*, May p. 55 
Thickness tester, ultrasonic*, Aug. p. 78 
Thread, 
design*, Sept. p. 102 
engagement, strength of, Dec. p. 81 
grinding wheels*, Jan. p. 92 
rolling internal, Mar. p. 90 
Thread-rolling machine, Dec. p. 70 
Throwaway tooling*, Aug. p. 78; Jume 15 p. 93 
Time study data, machining standards, Apr. p 


Tire building, machine*, Nov. p. 103 
Titanium, 
hot-forming, Feb. p. 10) 
machining, Nov. p. 119 
Tolerance, 
bilateral, Nov. p. 93 
control*, Mar. p. 118 
criterions, Nov. p. 107 
investmeat-casting, Apr. p. 135 
optimum, sheet-metal, Nov. p. 107 
positional, Nov. p. 93 


boring, June p. 80 
changing, in transfer line, May p. 62 
clapper-box*, Dec. p. 39 
costs, June 15 p. 93; Aug. p. 63 
defiection, July p. 6i*; Aug. p. 50 
multioperation, Oct. p. 108 
scribing*, Feb. p. 76 
setting, turning*, May p. 152 
Tool block, oscillating*, Aug. p. 74 
Tool geometry, 
turning titanium, Nov. p. 119 
zirconium alloys, Nov. p. 87 
Tool, layout, June 15 p. 79 
Tool life, 
feed and speed, effect S Aug. p 50 
improving*, Apr. p. 19 
machining tests, May p. ess 
punch and die, Dec. p. 7? 
tests*, Apr. p. 195 
testing, Mar. p. 75 
Tool steel, 
grinding, Oct, p. 109 
relative wear, Mar. p. 75 
testing of, Mar. p. 75 
welding, June p. 83 
Tool test, comparison, Sept. p. 121 
Tool wear*, Aug. p. 143 
Toolholders, ceramic tools, Aug. p. 79 
Tooling, 
adhesive bonding, Jan. p. 53 
autoclave, Jan. p. 53 
masters, Oct. p. 118 
missile airframes, July p. 41 
numerically —. * a. p. 82 
nut piercing, Sept. p. 8 
optical, Jan. p. 41 
planning, Nov. p. 85 
plastics, Mar. p. 193%; Oct. p. 118 
precision, July p. 41 
production, Nov. p. 93 
prototype, June p. 111 
straightening operations, Oct. p. 85 
throwaway insert, June 15 p. 93 
trepanning, Mar. p. 189 
Tools, 
air-driven portable, Aug. p. 50 
box, July p. 73 
carbide*, Aug. p. 141 
carbide grinding, Sept. p. 190 
cast high-speed*, May p. 151 
coun May p. 55; July p. 147: Aug. p 


diamond dressing, Jan. p. 91 
headed shank, di d, Jan. p. 91 
heat-treating, Dec. p. 59 
machining forces, July p. 65 
orient vector diamond, Feb. p. 177 
sintered carbide*, May p. 150 
skive, stainless steel, Jan. p. 62 
stainless steel cutting, Jan. p. 62 
straight shank diamond, Jan. p. 9! 
Tongs, lifting*, Oct. p. 107 
Torque, 
calculation, June 15 p. 117 
control, Mar. p. 87 
control, nutsetters, Oct. p. 92 
dynamometer, Apr. p. 102 





cer, 

lathe, Apr. | Bs 

milling, high-speed of, July p. 51 
Tracer control, July p. x Sept. p. 7° 

machining, Apr. p. 

roll-forming, Mar. p. ‘100 
Tracing attachments*, poy p. 90 
Training, 

drilling, Mar. p. 107 

programs, nuclear-energy®, Feb. p. 184 
Transducer. June p. 73 
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fransfer machine, see also Automation, Jan. p 
58; Apr. p. 214% 
multisize castings for, Oct. p. 94 
Trepanning, development, Mar. p. 189 
Trepanning, types, Mar. p. 189 
Trichloroethylene, Apr. p. 138 
Trimming, aluminum casting, Jan. p. 77 


bending*, May p. 72 

bending, special tooling, June p. 10) 
closing die, Apr. p. 89 

end forming, Feb. p. 92 

ending, Feb. p. 97 


ing, 
cutoff fixture*, Feb. p. 74 
machining*, Feb. p. 74 
Tumbling, see also barrel finishing, May p. 49 
Tungsten deposition*, Aug. p. 57 
Turning, see also Machining, Jan. p. 78* 
automatic lathe collet*, Feb. p. 75 
contour, Sept. p. 96 
interrupted cuts*, Jan. p. 79 
stainless steel, Jan. p. 62 
thin-wall parts*, Feb. p. 74 
titanium, Nov. p. 119 
Turret lathe*, Jan. p. 78 
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Weighing, heat exchangers, Feb. p. 107 
Weighing, precision, June p. 103 
Weight control, Feb. p. 107 
Weight inspection, Nov. p. 99 
Weld metal, hardness, June p. 83 
Welding inconel*, Dec. p. 144 
Workholding, investment alloy, Dec. p. 75 
Weldability, June p. 83 
Welded stiffeners, July p. 87 
Welding, Feb. p. 93*; Feb. p. 
106*; July p. 41 
arc, Feb. p. 106*; Mar. p. 119 
atomic hydrogen, Mar. p. 119 
automatic*, Nov. p. 103 
automatic arc, Aug. p. 69 
automatic projection, July p. 80 
castings, June p. 83 
COz shielded arc, 
Apr. p. 79 
cobalt base alloys, June p. 117 
dies, June p. 83 
flash, Mar. p. 119 
foil*, May p. 57 
foil, process variables*, Aug. p. 156 
graphitic steel, Aug. p. 63 
inert-gas, Mar. p. 119 
inert-gas metal-arc, Apr. p. 138 
injection, July p. 151 
Manual, Aug. p. 69 
oxyacetylene, Mar. p. 119 
perishable tools, June p. 83 
procedures, June p. 83 
processes, June p. 83 
seam*, May p. 57 
semiautomatic, Aug. p. 69 
shearing blades, June p. 83 
shielding gases, Aug. p. 68 
spot, Feb. p. 107; Mar. p. 119 
stainless steel, Mar. p. 118; Mar. p 119 
stud, July p. 81 
submerged arc, Feb. p. 93*, Mar p 
tandem arc, Aug. p. 69 
thin materials, Aug. p. 68 
tool steel, June p. 83 
ultrasonic*, Oct. p. 201 
vapor-shield, Aug. p. 69 
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Welds, grinding*, Oct. p. 107 
Wheatstone bridge, July p. 57 
Wheel selection, Mar. p. 84 
Wheels, dressing thread-grinding®, Jan. p. 92 
Wire drawing, July p. 76 
Workholders, 
cast-to-shape, Oct. p. 96 
plastic, Oct. p. 118 
Workholding, see also Tooling 
devices*, Mar. p. 81 
Work sampling, drilling, Mar. p. 107 
Work standards, job-shop, Apr: p. 7° 


104; Feb p 


nis 


Ultramicrotone*, June p. 166 
Ultrasonic thickness tester*, Aug. p. 78 
Ultrasonic welding*, Oct. p. 201 
Uranium, Feb. p. 105 


= = 


= 


gear cutting machine Young’s modulus, May p. 55 


Zirconium, machining, Nov. p. 8? 


Vacuum melting die steels, Dec. p 07 
Vacuum metallizing*, Apr. p. 212 
Vacuum pouring*, Jan. p. 153 
Value analysis*, Sept. p. 200 
Vapor deposition, of metals*, Aug. p 57 
Variable capacitor, Nov. p. 99 
Variance analysis, Mar. p. 75 
Variance ratio test, June p. 73 
Vibration*, Apr. p. 219 
dampening effect, May p. 55 
high-speed machining, Jan. p. 49 
Vibratory systems, Oct. p. 99 
Vise jaws*, Mar. p. 81 
Vulcanizing, room-temperature, Apr. p. 107 


Reference Sheet 
Jan. p. 91, 
Feb. p. 115, 

p. 135, 

p. 138, 


p. 85, 
p. 117, 


June 15 p. 117, 


p. 87, 
p. 91, 


p. 125, 


Diamond Dressing Tools 

Dimensions for Semitubule: 
Rivets 

Designing for Investment 
Casting 

Safe Practices for Inert-Gas 
Metal-Arc welding 

Dividing Circles 

Fabricating Investment-Cast 
Cobelt-Base Alloys 

Calculating i 
and Thrust 

Designing Welded Stiffeners 

Determining illing Horse 


Apr. 


May 
June 





Torque 
—W— July 
Aug. 


Sept. 
Oct. 


Nov. 
Dec. 


Waviness, 
height and width, Oct. p. 77 
surface symbol, Oct. p. 77 
Wear land, May p. 55 
Wear tests, Mar. p. 75 


power 

Resharpening Carbide Gun 
Drills 

Corrected Form Tool Angles 

p. 119, Turning Titanium 

81, Thread Engagement for Mas 

imum Bolt Strength 


119 


“Brief article less than 1 page 





AUVARALNNVUANSOONUASNLUUANAUONLLOGOUENLONUOONDENNDULLONAUNAIOOOQNULayoeeDOeaOtOg 





HURRY! Enter the Gadgets Contest 
31 


before December 


CONTEST RULES 


. ELIGIBILITY: This contest is open to all members Also, clarity of illustrations, conciseness and cum- 








of the American Society of Tool Engineers. 


DEFINITION: “Gadgets” are defined as tools or 
methods developed to solve specific production prob- 
lems. They should contain a useful and practical 
idea or indicate an ingenious solution to a tool 
engineering problem. 


PRIZES: One $100 first prize, two $50 second 
prizes, four $25 third prizes, and honorable mention 
awards which will be a choice of the Too] Engi- 
neers Handbook, 2nd Edition, or Die Design Hand- 
book published by the American Society of Tool 
Engineers. Certificates will be awarded to all prize 
winners. 


PERIOD: The contest will run from October 1 until 
December 81, 1959. All contributions to the Gadgets 
Department received from ASTE members during 
the period of the contest will be considered as 
entries. 


JUDGING: Entries will be judged on the basis of 
originality and usefulness to other tool engineers. 


leteness of presentation will be considered. Mem- 

Sosa of the ASTE National Editorial Committee 
will serve as judges. Winners will be notified by 
mail as soon as possible after completion of judg- 
ing. A list of winners will be published in THE 
TOOL ENGINEER. 


ENTRIES: The name and chapter affiliation of the 
author should be written on each page of the entry. 
No entries will be returned. Information which has 
been published previously in a periodical or national 
magazine is not eligible. All publication rights are 
assigned to THE TOOL ENGINEER. Authors of 
entries published in THE TOOL ENGINEER will 
receive honorariums. 


LENGTH: Entries should be limited to 500 words 
or less. Sketches or photographs should be used 
to illustrate the methods or devices described in the 
text of the entry. 


MAIL ENTRIES TO: Gadgets Contest Editor, 
THE TOOL ENGINEER, 10700 Puritan Ave., De- 
troit 38, Mich. 
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Advertisers 


This index of advertisers includes all advertisers who have appeared in THE TOOL ENGINEER during 
1959, and the issues which carried their advertisements. 


This index is published as a reader service. Although every precaution is taken to assure correct listing, 
no allowance will be made for error or omission 


Exhibitor in 1958 ASTE Industrial Expositions 


Abrasive Company ot America—June 15 Baird Machine Co.—Feb., Mar., Apr., May Bullard Co., The—Jan., Feb., Mar., Apr 

*Accurate Bushing Co.—Feb., Mar., May, June June May, June, June 15, July, Aug., Sept., Oct 
15, -“¥ Oct. Nov. *Barber-Colman Co.-—May, June, June 15, July Nov., Dec. 

*Ace Drill Bushing Co.—June, July, Oct., Dec Aug., Sept., Oct., Nov., Dec Butterfield Division, Union Twist Drill Co 

*Ace Drill Corp.—Jan., Feb., Mar., Apr., May, Bath & Co., John—Jan., Feb., Mar., Apr Jan., Feb., Mar., May, June, Sepr., Occ 
Oct., Dec. May, —s June 15, July, Aug., Sept., Oct Nov g 

Acme Industrial Co.—Jan., Feb., Apr., May Nov., De 
Sepr., Oct., Nov. *Bausch & leah Optical Co.—-May, July, Sept 

Adamas Carbide Corp.—Feb., Apr., June, Junc Nov . 

15, Nov. Bay State Abrasive Products Co.—Feb., Apr 

Acro-Test Equipment Co., Inc., Perfecto-Peen June, Sept., Oct., Dec. 

Division—Oct., Nov Bay State Tap & Die Co.—Jan., Mar., May 

Aetna Mfg. Co.—Jan uly, Sept., Nov. 2 

Airborne Accessories Corp.—-Jan., Mar., May Beatty Machine & Mfg. Co., Beatty-Quickwork 
July, Sept., Nov. Division—Nov. 

* Airborne esenennnes Laboratory, A_ Divisior *Beaver Tool & Engineering Co.—June 15, Aug 
of Cutler-Hammer—Mar., May, June, June *Bedford Gear & Machine Co.—Feb., Mar 
15, Sepr., Oct. Apr 

*Alina Corp.—Jan., Feb., Mar., Apr., Behr-Manning Co.—Feb., Mar., 
gone p74 Aug., Sept., Oct., Nov., Y Cadillac Gage Co.-—Jan., Apr., June, June 

Allegheny Ludlum Steel Corp.——Jan Feb., = Co., The—Jan., Feb., Mar., Apr Sept., Dec. 

Mar., Apr., May, June, June 15, July, Aug Aug., Sept., Oct., Nov., Dec Can-Pro Corp.—Mar., May 
Sept., Oct., Nov., Dec ne Ree Mfg. Co.—Feb., Apr., June, Junc Capewell Mtg. Co.—Jan., Mar., May, Jul) 

Allen Industries, Alva—July 15 Sept., Nov. 

Allenair Corp.—July *Bendix Aviation Corp., Ultrasonics, Pioneer Card Division, S. W., Union Twist Drill Co 

Allen Mfg. Co.—Jan., Feb., Mar., Apr., May, Central Division—Jan., Feb., Mar., Apr., at Feb., Mar., "Apr., June, Sept., Oct 
June, July, Aug., Sept., Oct., Nov . June, Aug Nov 

*Allied Products Corp., Richard Brothers Punch Benerson Corp.—May, July, Sept Cardinal Machine Co. June, Aug., Nov 
Division—June 15 Bentley Industrial Corp.—Feb., Apr., June Carney-Stanfield Co.—June 15 

Allou Engineering, Inc.—Oct *Besly-Welles Corp.—Apr., May, June 15, Aug., *Carpenter Steel Co.—Feb., Apr., June 

*Almco Division, Queen Products, Division Sept., Oct., Dec < : *Carr-Lane Mfg. Co.—Jan., Feb., Mar., Apr 
King-Seely Corp.—Jan., Mar., Apr., June, Bethlehem Steel Corp.—Jan., Feb., Mar., Apr., May, June, June 15, July, Aug., Sept., Oct 
Sept., Nov. May, June, July, Sept., Oct., Nov Nov., Dec. 

Alpha-Molykote Corp., The—Mar., May, Sept Bijur Lubricating Corp.—Mar., May, Nov *Cawi Machine Co., The—June, July 

*American Brake Shoe Co., Denison Engineer Black & Decker Corp., Master Power Corp., Central Safety Equipment Co.—Jan., Apr., June 
ing Division—Feb., Apr., May, July, Nov Subsidiary—Sepr., Oct., N *Cerro de’ Pasco Sales Corp.—Jan., Mar., May 

American Brass Co., The—Mar., May, July, *Blake Co., Edward—Feb., . June 15, July, Sept., Nov. 

Sept., Nov., Dec Blanchard Machine Co., The—Jan., Feb., Mar., *Challenge Machinery Co.—Feb., Oct. 

American Brass Co., The, Fabricated Metal d , May, June, July, Sept., Oct., Nov Chicago Heights Steel Corp.—July, Sept., Nov 
Goods Division—June 15 Dec : Chicago-Latrobe—Jan., Mar., May, Sept., Nov 

*American Chain & Cable Co., Wilson Mechan *Bliss Co., E. W., Die Supply Division—-June *Chicago Pneumatic Tool Co.—June, Aug., 
ical Instrument Division—Feb., Apr., May 15, July, Aug., Sept., Oct., Nov., Dec. © Oct., Dec. 

June, Aug., Oct., Dec. *Bliss Co., E. W., Press Division—-Mar., Apr., Chicago Quadrill Co.—Jan., Feb., Mar., May, 

American Cystoscope Makers, Inc.—-Jan., Mar., June, Aug., Oct., Dec Sept 
May, July Bodine Corp., The—Feb., Apr., June, Sept Cincinnati Bickford Division, Giddings & 

° — Drill Bushing Co.—Jan., Feb., Mar., Boice-Crane Co., Inc.—Sept : Lewis Machine Tool Co.—Jan., Aug 

May, June, June 15, July, Aug., Sepr., Borg-Warner Corp., Rockford Clutch Division *The Cincinnati Milling Machine Ce., Grinding 
Oct.” Nov., Dec. Jan., Feb., Mar., / . May, June, July, Machine Division—Apr., June, Oct., Dec 

*American Pullmax Co., Inc.—Sept. Aug., Sept., Oct., Nov., Dec. ; Cincinnati Milling Machine Co., Heald Ma 

*American SIP Corp.—Mar. Boston Gear Works-—-Mar., May, July, Sepr., chine o., Subsidiary—Jan., Feb., Mar., 

American Tool orks Co., The—Jan., Feb., Oct., Dec. June, July, Aug., Sept., Oct., 
Mar., Apr., May, June, July, Aug., Sept., *Boyar-Schultz Corp.—Feb., Apr., Sept Nov., 

Oct., Nov., Dec. Bradley Machine Co., Inc., Phi June * Cincinnati “Milling Machine Co., Meta-Dy 

*Ames Co., B. C.—Jan., Mar., May, June 15 *Branson Instruments, Inc.—June 15 namics Division—Feb., Mar., Apr., June 
July, Sept., Nov. Brightboy Industrial Products Division, Weldor Sept., Nov. 

*Anderson Oil & Chemical Co.—Feb., May Roberts Rubber Co.—Jan., Feb., Mar., Sept *Cincinnati Milling Machine Co., Milling Ma 

Aone Pees & Machinery Co., Edward Oct., Nov. , chine Division—Feb., Aug. 

June *Briney Mfg. Co.—A June, Aug. *Circular Tool Co.—Jan., Feb., Apr., June 15 

Anocut Engi eering Co.—Feb., June 15 *Bristol Co., The Nd May, Aug., Oct Aug., Oct., Dec. 

Armstron Bias Mfg. Co.—Jan., Feb., Mar., Dec. *Clausing Division, The Atlas Press Co.—Nov 
Apr., ay, June, July, Aug., Sept., Oct., Brook Motor Corp.—June, July, Aug Clearing —— Cop: was U. S. Indus- 
Nov., Dec *Brown & Sharpe Mfg. Co., Cutting Tools Di tries, Inc.—Jan eb., Apr., 

*Aspentns Bros. Tool Co.—Jan., Feb., Mar., vision—Feb., Mar., May, June, June 1° June 15, Aug., Sept., Oct., Nov., 

Apr., May, —\ Oct., Nov Aug., Nov., Dec *Cleveland’ Instrument Co., Inc.—Jan., 

© Asowemith Tool & Die ‘Corp. —Apr., June 15 *Brown & Sharpe Mfg. Co., Industrial Products Mar., Apr., May, June 15, Sept., Nov. 

*Aclas Press Co., Clausing Division—-Nov Division—Feb., Mar., May, June, June 15 Cleveland ‘ool & Die Co., The—Oct., Nov 

*Atrax Co., The—Feb., Apr., June, July, Sept July, Sept., Nov. Dec 
Nov., Dec. *Brown & Sharpe Mfg. Co., Nelco Cutting Cleveland Twist Drill Co.—Jan., Feb., Mar 

*Austin Industrial Corp.—May, June, July, Tools Division—Jan., Apr., July, Sept., Occ. May, July, Oct. 

Sept., Oct., Nov. *Bruning Co., Charles—Oct. Clevite Corp., Brush ~eaarcmam Division 

Automation Devices, Inc., Perry Equipment & Brush Instrument Division, Clevite Corp. Mar., June, Aug., L 
Engineering Division—Feb., Apr., June, June Mar., June, Aug., Oct *Cogsdill Tool fine. Inc.—June 15 
15, Aug., Oct., Nov. Bryant ‘Chucking Grinder Co. Sept. Cogsdill Lng? ng Co., Inc.—Feb., May, 

Automation Devices, Inc., Vibratory Feeder *Buck Tool Co.—Feb., Mar., May, June, June June, Amp.‘ Dec. 

Co., Division—June 15, Aug., Oct 15, Sept., Ocr., Nov. Columbia Tool Steel Co.—Oct., Nov., Dec 


June, Aug 
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Commando Tool Co.—June 15 

Comtor Co.—Jan., Mar., June 

Continental Tool Works Division, Ex-Cell-O 
Corp.—Jan., June 15, July 

*Coromant Division, Sandvik Steel, Inc.—Feb., 
Apr., June, Aug., Nov., Dec. 

Cosa Corp. Jan., Mar., Apr. , July, Oct., Nov. 

*Crafts _ Inc., Arthur A. Jan., Mar., May, 
June 15, July, Sepr., Nov. 

Crane Packing Co.—Feb., Apr., June, Sept., 
Oct., Nov. 

Criterion Machine Works— 

Cross Co., The—Feb., Apr., Pie Aug., Oct., 
Dec. 

Curtiss-Wright Corp., Princeton Division— 
Mar., Apr., June 

*Cushman Chuck Co.—Feb., Apr., June, June 
15, Aug., Oct., Dec. 

*Cutler-Hammer Co., Airborne — Instruments 
Laboratory, Division—Apr., May, June, 
June 15, Sept., Oct. 

*Cutter Division, The Ingersoll Milling Ma- 
chine Co.—Feb Apr., June, Aug., Oct., 
Dec 


7 nieehinn Speciation, Inc.—Feb., Api 
June, Oct., Dec 

* Davidson Rife Co.—Apr. 

*Davis Boring Tool Division, Giddings & Lewis 
Machine Tool Co.—Jan., June 15 

*Davis Gage & Engineering Co., A. G. 
June 15 

Dayton Rogers Mfg. Co.—Feb., Apr., June 
Aug., Oct., Dec. 

Dearborn Gage Co., Ellstrom Standards Divi 
sion—June 

Dearborn Machinery Movers Co., Inc.——June 15 

* Denison Spee = ey Division, American Brake 
Shoe Co.—Feb., _A my July, Nov 

Derbyshire, . Inc rw. 

Dery Tool & Die Me ae 13 

Detroit Mold Engineering Co.—June 15 

*Detroit Reamer & Tool Co.—June 15 

*Detroit Stamping Co.—Feb., Apr., June, June 
15, Sept., Oct., Dec. 

* Devcon Corp Jan., .» May, June, June 
15, Sept., Oct., Nov. 

— Machine Co., Jigmill Division—Feb 

pr., June, Aug Oct., Dec. 

opeVlicg iadhior ‘Co., Microbore Division— 
Jan., Mar., May, June 15, July, Sept., Nov. 

Dexco Cun. Raymac ae —June 15 

Dice Co., J. W.—June 

Dickerman Mfg. Co., H. . —Jan., Mar., May, 
June, Sept., Nov. 

*DoALL Co.—Jan., Feb., Mar., Apr., May, 
June 15, Aug., Sept., Oct., Nov 

*Dow Chemical Co., The—Feb., Apr., May, 
June, July, Oct., Dec. 

*Drillmation Co., Inc.—June 15 

*duMont Corp., The—June 15 

Dumore Co., The—Jan., Feb., Mar., Apr 
May, June, Sept., Oct., Nov. 

Dundick Tool Works, Inc.- Apr 

*Dunham Tool Co.—June 15 

Dykem Co., The—Feb., Mar., Apr., ) 
June, July, Aug., Sept., Oct., Nov., Dec. 

Dynapak, Convair, A Division of General Dy 
namics Corp.—Apr., June, Aug., Oct., Nov., 

ec 


*Eastern Machine Screw Corp., The—Mar 
Apr., May, Aug., Sept., Nov. 

*Eastman Kodak Co. Jan., Feb., Mar., Apr., 
May, J , June 15, July, Aug., Sept., Oct., 
Nov., Dec. 

* Eclipse be yg Co.—Jan., Mar., May 
June July, Sept., Oct., Nov. ; 

Eon O-Check Gaging, Reliant Gage & Supply 
Co.—Sept. 


*Edgcomb Engineering & Engraving Co.—June 
15, 


Nov. 
Edlund Machinery Co.—Feb., Apr., June, 


-, Dec 
Ehtharde _Tool & Machine Co.—Mar., June 
June 1 
Eldorado Tool & Mfg. Co.- aga _ 
Electro-Mechano Co. Feb, July, Nov 
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Electrons, Inc.—Feb., May, Aug., Nov 

Ellstrom Standards Division, Dearborn Gage 
Co.—June 

*Elox Corporation of Michigan—June 15 

*Emhart Mite. Co.—Apr., June, Aug., Sept., 
Oct., Bec, 

*Engelberg, Inc.—Feb., Apr., May 

*Engis wana Co., Hyprez Division—Feb., 
June 15 t 

* Erickson took Co.—Jan., Mar., Apr., June, 
Sept., Nov. 

Ernest, Holdeman & Collett, Inc., Speedgrip 
Chuck Division—Jan., Mar., May, July, 
Sept., Nov. 

*Errington Mechanical Laboratory—June 15 

Essex Rotary File & Tool Corp.—Apr., June, 
Sept 

aco Tool & Machine Co., !Inc.—Feb., May, 


Ex-Ceil-O Corp.—Feb., Mar., Apr., May, 
ag June 15, July, Aug., Sept., Oct., 
Nov., Dec 

*Ex-Cell-O Corp., Bryant Surface Plates & 
Gages—Feb. 

Ex-Cell-O Corp., Continental Tool Works Di 
vision—Jan., June 15, July 


*Falcon Tool Co June 15 

Falk Corp., The—Apr. 

Famco Machine Co.—Feb., Apr., June, Nov 

Farnham Mfg. Division, The Waiesner-Rapp 
Co., Inc.—Nov. 

Farquhar Division, A. B., The Oliver Corp 
Jan., Feb., Apr., May, Aug. 

Federal Products Corp.—Jan., Feb., Mar 
Apr., July, Sept., Nov. 

*Fellows Gear Shaper Co.—Jan., Apr., May 
June 15, July, Sept., Nov. 

Felters Co., Unisorb Division—June 15 

*Firth-Sterling, Inc.—Jan. 

*Flick-Reedy Corp., Miller Fluid Power Divi 
sion—Jan., Apr., June 15, Sept. 

Ford Mfg. Co., M. A.—Feb., Apr., June, 
June 15, Sept. 

Foster Gage Corp., C. E.—Feb. 

Furane Plastics, Inc Apr., July, Dec 

Fururmill, Inc June 15, Oct 


Gaertner Scientific Corp.—Jan., Feb., Mar 
Apr., May, June 4 Aug., Sept., Oct., 
Nov., Dec 

*Galland-Henning Mtg. Co., Nopak Division 
June 15 

Gardner-Denver Co.—-Feb., Mar., June 15 
July, Aug., Sept., Oct., Nov., Dec. 

Gardner Machine Co.—Feb., Mar., Apr., May, 
June, July, Aug., Sept., Oct., Nov., Dec. 

Gatco Rotary Bushing Co.—Jan., Mar., May, 
July, Sept., Nov. 

General American Transportation Corp., Par- 
ker-Kalon Division-—-Feb., May, June 15, 
Sept., Oct., Nov 

General Dynamics Corp., Dynapak Convair, A 
Division—Apr June, Aug., Oct., Nov 


rc 
General Dynamics cop , Stromberg-Carlson, A 


Division June, July, Aug., Sept., Oct., 
ov 

*General Electric Co., Metallurgical Products 
Dept.—Mar., June, Oct., Nov., Dec. 

*General Electric Co., Silicone Products Dept 
June, Oct 

General Motors Corp., Oldsmobile Division— 
Feb., Apr., July 

General Motors Recandh Laboratory—Dec 

Geneva Motions Corp.—June 15 

*George Machine Co., James W.—June 15 

Giddings & Lewis Machine Tool Co.—Jan., 
June 15, July, Sept., Nov., Dec. 

Giddings & Lewis Machine Tool Pam Cincin 
nati Bickford Division—Jan., 

*Giddings & Lewis Machine Toot ; Davis 
Boring Tool Division—Jan., June 15 

Giddings & Lewis Machine Tool Co., Kau 
kauna Division—Jan., Feb., Oct. 

*Gilman Co., Russell T.—June 15 


Gisholt Machine Co,—-Jan., Feb., Mar., Apr., 

May, June, July, Aug., Sept., Oct., Nov., 
c. 

Glenzer Co., J. C.—Sept. 

Gorton Machine Co., George—-Jan., Feb., Apr 
June 15, Oct., Nov., Dec. 

Graphic Systems, Inc. “Nov 

Greaves Machine Tool Co.—Jan., Mar., July 
Aug., Sept., Dec. 

= Tap & Die Co.—Jan., Mar., June 

Sept., Nov. 

Greentela Tap & Die Co., Geometric-Horton 
Jan., Mar., June 15, July, Sepr., Nov 

Greenlee Sees. & Co.—Jan., Feb., Mar., Apr 
May, June, June 15, July, Aug., Sept., Oct 
Nov., Dec. 

*Grob, inc. —June 1 

Grotnes Machine Works. May, Aug., Oct 


Nov. 

*Gulf Oil Corp.—Feb., Mar., Apr., May, Sept 
det. 

Gulton Mfg. Co.—Nov., Dec 


Haloid Xerox, Inc.—May, Aug., Dec 

*Handy & Harman—Jan., Mar., May, July 
Sept., Nov. 

Hannifin Co., Division Parker-Hannifin Corp. 
Jan., Feb., Mar., Apr., May, June, June 15 
July, Aug., Sept., Nov. 

Hanson-Whitney Co.—Apr., May, July, Sept 
Oct. 

Hardinge Brothers, Inc.—Jan., Feb., Mar 
Apr., May, June, July, Aug., Sept., Oct 
Nov., Dec. 

Harnischfeger Corp.—Apr. 

Heald Machine Co., Subsidiary Cincinnati 
Milling Machine Co.—Jan., Feb., Mar., 
Apr., May, June, July, Aug., Sepr., Oct., 
Nov., Dec. 

Heuser "Mig Co.—May 

High Standard Mfg. Commis The—Mar., Apr 
Toes, Nov. 

Hirschmann, Inc., Carl—Oct., Nov. 

Hoggson & Pettis” Mfg. Co.—Jan., Mar., May, 
July, Sept., Nov. 

Holcroft & Co. —Oct., Nov., I 

*Homestrand, Inc.—Mar. 

*Hovis Screwlock Co.—June 15 

*Huron Machine Products—May, Sept 

*Hyprez Division, Engis Equipment Go Feb., 
June 15, Sept. 

ae Tool Co.—Mar., July, Sept., Oct., 


*Ideal Industries, Inc.—Feb., Apr., June, Aug 
Oct., Dec. 
*Illinite Division, Illinois Tool Works—Oct 


No 

Illinois Tool Works, Tool & Instrument Divi 
sion—Sept. 

*Index Machine Co.—-June 15 

Industrial Distributors, Inc.—-Jan., Apr., June 
July, Aug., Sept. 

Infilco, Inc.—Mar., Sept. 

*Ingersoll Milling Machine Co., The, Cutter 
Division—Feb., Apr., June, Aug., Oct., Dec 

*Ingersoll-Rand Co.—June 15 

Inter-Lakes Engineering Co.—June 15 


Jacobs Mfg. Co.—-Mar., June, Sept., Nov 

Jahn Mi Co., The B.—Feb., Apr., June, 
Aug., ey Dec. 

*Jarvis Corp.—Jan., Mar., May, July, Sept 
Oct 
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ergens Tool Specialty Co.—Ma 

*Jersey Mfg. Co.—Sept., Oct., en Dec. 
AossoP Steel Co.—June, ‘Sept., Nov., Dec 
*Jiggnall Division, DeVlie; ‘Machine Co.— 

» Apr., June, Aug., 

* Johansson Gage Co., } E., 
Swedish Gage Co. — June 15 

*Jones & Lamson Machine Co.—Mar., Apr., 
May, June, July, Aug., Sept., Oct., Nov.. 


Division of 


Jones Motrola Corp.—Jan.. Feb.. Apr.. June 
Aug., Oct 


*Kalamazoo lank & Silo Co.—Sepr 

Kapp Engineers, H.—Apr. 

Kaufman Mig. Co.— June, Sept. 

Kaukauna Division, Gidtings & he Machine 
Tool Co.—Jan. 

Kearney & ally _ on Apr., May. 
July, Aug., Sept., Nov. 

es ay Inc.—Jan., Feb., Mar., Apr., 

May, June, June 15, July, Aug., Sept., Oct., 

Nov. 

*King Be ~ Dea. ,. Almco, Queen Products 
Division—Jan., Mar., Apr., June, Sept., 

ov. 

Kingsbury Machine Tool Corp.—Jan., Apr. 
June, Aug., Sept., Dec, 

*King Tester Corp. —Feb., May, Oct. 

*Klingelhofer Machine Tool = —June 15 

Knight Machinery Co., W. B.—June 15 

Kuroda Gauge Mfg Co., Led. —Nov. 

Kuzmick Co., The Paul L.—June. July, Aug 
Sept.. Oct... Nov., Dec 


Landis Tool Co.—Mar., Apr., June, Aug.. 
Oct., Dee. 


“legen Mfg. Co.—Jan., May, June 15, July, 


Lapointe Machine Tool Co.—Feb., Apr., June, 
— 15, Aug., Oct., Dec. 

*Latrobe Steel Co.—Mar., Apr., May, June, 
June 15, July, Aug., Sepr., Oct., Nov., Dec. 


*Lee Co., K. O.—Jan., Mar.. Apr., May, 
June, "July, Aug., Sept., Oct., Nov., Dec. 

Lees-Bradner Co. —June 15 

*Leland-Gifford Co.—Feb. Apr., June, Aug.. 
Oct., Dec. 

Lempco Industrial, Inc.—May, June, Oct. 

Lepel High Frequency Labs—Feb., Apr., June 
Aug., Oct., Dec. 

Lewis Machine Co., Inc. —June 15, ee 

Lincoln Electric Co. —May, July, Sept., 

ov., Dec. 

Lindberg pgeneigeetia Co. a Feb., 
Apr., May, in. Be 

Link Aviation, yo —Oct., Dec. 

Littell Machine 1 ty F _e 15, 
Aug., Sept Cc. 

* Livernois Pnciaccring Co Co.—June 15 

*Lodding, Inc.—Feb., Apr., pine Aug., Oct. 

*Logan Engineering Co. —Feb. Apr., May 
Tone 15, Oct., Nov 

* Logansport Machine Co.—Jan., Mar., May, 
July, Sept., Nov. 

“Laney 


ov., 


ool Co.—Feb., Apr., June, Aug.. 


eLufkia Rule Co.—Feb., Mar., June, Tune 15 
Mer., Nov., Dec 


*M-B Products Corp.—June 15 

MBI Export & Import, Lrd., Division ot Ma 
chinery Builders, Inc. —June 15 

*Madison-Faessler Tool Co.—July, Aug., Oct 

*Madison Industries, Inc.—Jan.. May. June 
June 15, Nov 


212 


Mahr Gage Co.—June, Sept., Nov., Dec 

Mainland Plastic Industries, Inc. oa 

*Manex Machinery Corp. —Sept., Nov. 

Manhattan Rubber Bios: "Raybestos- Man 
— Inc.—Jan., Feb., Mar., May, Sept., 

t 

Marvel Tool’ & Machine Co. —Mar., Aprt., 

May, June, July, Aug., Sept., Oct., Nov., 
ec. 

Master Power Corp., ay Black & 
Decker Corp.—Sept., Oct., 

Mattison Machine Wode—ten.. “Feb., Apr. 
June, Aug., Oct. 

*Mead Specialties, Inc.—Dec. 

Meier Brass & Aluminum Cor 

*Metal Carbides Corp.—Jan., 
Sept., Nov. 

*Merallurgical Prodeey Dons General Electric 

ar., June, =. Dec. 

*Mectier Machine Co. ee 

Meyers Co., W. F.—Jan., Feb., Mar., Apr., 
Bay, June, July, Aug., Sept., Oct., Nov.. 


Michigan Special Machine Co.—June 15 

Micro-Path, Inc., Subsidiary of Topp Indus- 
tries, Inc.—Aug. 

*Milford Rivet 4 Machine Co.—-Feb., Apr. 
May, June 15, Aug.. Oct., Dec. 

Miller “ The—M June, Oct. 

*Miller Fluid ~—y “Division, Flick-Reedy 
Corp.—Jan., Apr., June aH Ths, 

*Modernair a —Jan., ar., 
May, Jun 

*Mohawk Tools, Inc.—Jan., Mar., May, July 
Sept., Nov. 

*Monroe Engineering Products, Inc.—June 15 

Montgomery & Co., Inc.—Apr., Sept. 

*Moore Special Tool Co.—Mar., Apr., July 

* Morris Co. n. 

*Morse Co., H. E 

Morse Twist Drill & Machine Co., Sub 
sidiary, Van Norman Industries, Inc.—Jan. 
Feb.. Apr., June, Aug., Oct. 


—Oct. 
ar., May, July, 


pr.. 


*National Acme Co., The—Jan., Feb., Maz., 
Apr., May, June, July, Aug., Sept., Oct., 
Nov., Dec. 

*National Broach & Machine Co.—Feb., Apr.. 
May, July, Sept., Nov. 

—" Machinery Co.—Apr., May, June 


Narinal Tool Co.—Jan., M«r., May, June 15, 
July, Sept., Nov. 

National Twist Drill & Tool Co.—Jan., Apr., 
June 15, Sept., Nov. 

Navan Products, Inc., Subsidiary, 
American Aviation, Inc.—Apr., May, 
*Nelco Cutting Tool Division, Brown & Sharpe 

Mfg. Co.—Jan., Apr., July, Oct. 

New Britain Machine Co.—Jan., Feb., Mar 

New Method Steel Stamps, Inc.—Apr. 

Newton Hydraulic Tooling Co.—Feb., Apr. 
June, Aug. 

Nice Ball Bearing Co.—Apr., Aug., Dec. 

*Nikon, Inc.—Feb., July, Sept., Nov. 

*Nilson Machine Co., The A. H.—Mar., June, 
Sept., Nov. 

*Nopak Division, Galland-Henning Mfg. Co.— 
June 15 

Norgren Co., C. A.—Feb., Apr., June, Sept., 
Oct., Dec. 

North American Aviation, Inc., Navan Prod- 
ucts, Inc., Subsidiary—Apr., May, July 
*Northwestern Tools, Inc.—Jan., Mar., May, 

Sept., Nov., 

Norton Co., Abrasive Grinding Wheel Divi- 
sion—Feb., Mar., Apr., June, June 15, Aug.. 
Oct., Nov. 

Norton Co., Machine Division—Feb., Apr 
Tune. Aug.. Sept., Oct., Nov 


*Oakite Products, Inc.—Jan., Feb., Mar., Apr., 
gene, July, Sept., Oct., Nov 

*Ohio Crankshaft Co., Inc. woe Apr., June, 
Aug., Oct., 

oO. K Tool Co., 
June 15, Oct. 

Oldsmobile Division, General Motors Corp.— 
Feb.. Apr.. July 


, The—Jan., Apr., June, 


Oliver = $2" The, A. B. faste Division— 
Apr., May, A 

*O ive Corporation of a Sept.., 

*Olsen Testing Machine Co., Tinius—Feb.. 
Apr., Pee ug., Oct., Dec. 

Onsrud Machine Works, Inc.—Nov. 

ay agg Tools, Inc. —Feb., Apr., June, 
ug., 


t., Dec. 
*Orunan-Miller Machine Co. —Jan., Feb., Mar., 
Nee ~ June, July, Aug., Sept., Oct., 


ov. 
*Osborn’ Mfg. Co.—Jan., Mar.. May. July 
Sepr.. Dec 


PIC Design Corp.—Jan., 

Paddock Tool Co. —June 3 

Parker Fittings & Hose Division, Parkes 
Hannifin Corp.—June 15, Aug. 

Parker-Hannifin Corp., Hannifin Co., Divi 
sion—Jan., Feb., Mar., Apr., May, June 
June 15, july, Aug., Sept., Nov. 

Parker Hydraulics Division, Parker-Hannifin 
orp.—Aug. 

Parker-Kalon Corp., Division General Ameri 
can Transportation Corp.—Feb., May, June 
15, Sept., Oct., Nov. 

Parker-Majestic, Inc.—Jan., Mar., May, June 
15 


Parker Seal Co., A Division of Parker-Han 
nifin Corp.—Aug. 

Payne Tool & Engineering Co.—Sept., Oct. 

‘ov., Dec 

Pekay Abr asives, Inc.—June, July, Aug., Sept.. 
Oct., Nov., Dec. 

Perfecto-Peen Division, Aero-Test Equipment 
Co., Inc.—Oct., Nov. 

*Perry Equipment "& Engineering Co., Division 
Automation Devices, Inc.—Feb., Apr., June 
June 15, Aug., Oct. 

*Petz-Emery, Inc.—Mar., June, Nov 

*Pines Engineering Co., Inc. —Jan., "Sle. May 
June, Sept., Nov. 

*Pioneer Aluminum, Inc.—Feb., June 15 

*Pioneer Central Division, Ultrasonics, Bendix 
Aviation Corp.—Jan., Feb., Mar., Apr. 
ent Aug. 

Machinery Co.—Feb., Mar., Apr., May 
n june 15, July, Aug., Sept., Oct., Nov 

Polish Products—July, Aug., Sept. 

Po "4 Corp. oes Feb., Mar., Apt 
fee. quae, Ot. Se Nov. 

Porter Co., oF ny 15 

Porrer & A Co., 
Whitney Co., Inc. —Mar. 

Pract & Whitney Co., Inc.—Mar. 

Precision Processing Co.—t Feb., May 

*Precision Tool & Mfg. Co. et June, Nov 

*Producto Machine Co”, The—Feb.. Apr., May 

June 15, Seprt., Nov. 

Projecto Graph—Nov. 

*Punch Products Corp.—Feb Mar Apr 
Tune 15, Dec 


Division Pra & 


*Quackenbush Co., A. B.—June 15 
een Products Division, Almco, King-Seely 
Corp.—Jan., Mar., Apr., June, Sept.. Now 


RCA Industrial & Automation Division—June 


15 
*Rahn Granite Surface Plate Co.—Sept. 
ee Inc., Manhattan Rubbe: 
ivision—Jan., Feb., Mar., May, Sept 
Oct., Nov., 4 
Raymac Division, Dexco Corp.—June 15 
*Ready Tool Co.—June 15 
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Reed Rolled Thread Die Co.-—Feb., Mar.. 
Apr., May, Sept., Nov. 
Reliant Gage & Su ly Co., Econ-O-Check 
Gaging Products— 
*Richard Brothers Punch Division, Allied Prod 
ucts Corp.— wy 15 
a a 'bi ie Ine - June 15 N 
ing Punc ¢, Inc.—July, ov. 
— tathe. & Grinder, Inc. Re, ar. 
ay, June 15 —_ 
*Robbins © Co., pote "het, June. 
June 15, Aug., Oct., ~— 
*Robinson ‘Aviation, Inc.—A 
Rockford Clutch Division, fd ‘Warner Cor 
Jan.., Feb., Mar., Apr., May, June, aly. 
R 1 Bes; oo I $e “*M 
oO ile Systems, Inc.—May, ‘ 
Ronald Press Co.—Feb. 4 ‘Sem 
*Ross Operating Valve Co., Inc.—June 15 
Roto-Finish Corp.—Oct. 
“Repeal, gy & Henderson, Inc.— 
-» June, Juse 15, July, "Au ‘a —~ 
t., Nov., Ben ond a 
Rust-Lick, Inc.—Nov. 
*Ryerson & Son, Inc., Jos. T.—Jan., Feb. 
Apr., June, Aug., Oct. 


> & E Machine Products, Inc.—June 15 
*Sandvik Steel, Inc., Coromant Division—Feb.. 
Apr., game. Aug., Nov. 
*Scherr Co., Inc., George—Feb., Apr., June, 
une 15, Sept., Oct., Dec. 
*Scherr-Tumico, Inc. —June 15, Sept. 
*Schrader’s Son, A.— an., Mar., Apr., July, 
Aug., Sept., Oct., Nov., Dec. 
*Scully- Jones & Co. —June 15, Sept., Oct., Nov. 
*Seibert & Sons, Inc.—Feb., Apr., June, June 
15, Aug. Oct., Dec. 
*Service Machine Co Co.—Jan., Feb., Mar., Apr., 
May, June, June 15, July, Aug., Sept. +, Oct., 
ov., Dec. 
Severance ag # Industries, Inc.—Jan., Matr., 
u . 
*Shefheld Cor Serr Ech. Oct., Dec. 
*Sheldon Machine Co. —Jan., Feb., Mar., Apr., 
July, Sept., Oct., Nov. 
Shell "onemical Corp. —Apr., June, Aug., Oct. 
Shell Oil Co.—Sept., Oct. 
*Siewek Tool Co. —June 15 
*Sigma Machinery, Inc.—June 15 
*Simonds Abrasrve Co.—Jan., Mar., May, 
Sept., Oct., Nov. 
*Simonds Saw & Steel Co. —Jan., Feb., Mar., 
Apr., May, June, Sepr., ov. 
* Simpson Optical Mfg. Co.—Apr. -» May, June, 
Sept., Oct., Dec. 
Sinclair Refining Co.—Mar., Apr., May, Sept., 
Ren 
*Skinner Chuck Co., The—Feb., Apr., June 15. 
Aug., Oct 
*Skinner Electric Valves—June 15 
Slocomb Co., 
Smith Engineering & Tool Co.—June 
Snow Mfg. Co.—Jan., Feb., Mar., Oct 
Snyder Corp.—June 18 
Sossner Tap & Tool Corp.—Feb., Apr., Oct. 
a Co.—Feb., Apr., June, 
t 
Pen - tip Chuck Division, Ernest, Holdeman & 
= ett, Inc.—Jan., Mar., May, July, Sept.. 


Standard Die Set Co. —June 15 

Standard Gage Co., Inc.—Jan., Oct. 

ar ay Pressed Steel Co. in. Feb., Mar., 
ag oo June, . July, Aug., Sept., Oct.. 

ov., Dec. 

Standard Tool Co. —Feb., a Apres June, Oct. 

Staples Tool Co.—Feb., June 

*Starrett Co., The L. 74 ~ Mar., June 15 
Sepr., Oct., Nov. 

Stocker & Yale, Inc.—Feb. 

*Stone Machinery Co.—Feb., May, Oct. 

Stromberg-Carlson, A Division of General Dy 
namics Corp.—June, July, Aug., Sept., 
INOV 

Stuart Oil Co., Ltd.. D. A.—Feb., Apr., July, 
Sept., Nov. 

Sturtevant Co., P. A.—May, July, Sept., Nov. 

*Sun Oil Co.—Jan., Feb., Mar., Apr., May, 
June 15, July, Aug., Sepr., Oct., Nov. 

Sundstrand Machine Tool Division, Sundstrand 
<li Apr., June, Aug., Oct., Nov., 

ec. 

*Sunnen Products Co.—Feb., Apr., May, June 
15, Sepr., Oct. 
Super Tool Co., Division Van Norman Indus 
tries, Inc.—Feb., Mar., May, June 15, July 
*Superior Steel Products Corp.—Jan., Feb., 
far., Apr., June 15, July, Sepr. 

Swedish Gage Co., C. E. Johansson Gage Co., 
Division—June 15 

*Sykes Machine & Gear Corp.—Jan., Feb., 
Mar., Apr., May, June, June 15, July, Aug 
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Texron, inc., Waterbury Farrel Foundry & Ma 
chine Co., Division—Jan., Mar., Apr., May. 
Aug., Nov. 

Thompson Grinder Co.—Jan., 5e.. Mar.. 
Apr., May, June, July, Sep., 

Thompson & Son Co., The Henry y G.—Feb. 

Thomson Mfg. Co., Judson L.—June 15 

*Thor Power Tool Co.—Mar., May, July, Aug.. 


Sept., Oct. 
Threadwell Tap & Die Co.—Jan., Mar., Apr. 
May, June, July, Aug., Sept., Oct., Nov.. 


Thriftmaster Products Corp.—Feb., Apr., June. 
ug., Oct., Dec. 

Tietzmann Tool Corp.—June 15 

Timken Roller Bearing Co.—Feb., Apr., June. 
Aug., Oct. 

*Tinius Olsen bay Machine Co.—Feb., Apr.., 
June, Aug., 

bi: Tool Co. —n. May, June, Sept., Oct., 


Tomkins-Johnson ©. "epee Mar., Apr., June 
uly, Sept., 
Tore ndustries, Mong Gee. Path, Subsidiary— 


ug. 
*Torrington Co., Fag = May, Aug., Nov 
Torrington Mfg. Co.—May, June, July, Sept.. 


.. Nov. 

Tracer Control Co.—June 15 
*True-Trace Sales Corp.—June, Aug. 
*Tubular Micrometer Co.—June 15, Sept 


*Uddeholm Company of agen, Inc.—Jaa 
Mar., May, July, Sept., 

*Union Mfg. Co. aon” 

Union Twist Drill Co 


Apr , Oct. 
«AR Sep Curd " Division— 
an., Feb., Mar., 3 June, Sept., Oct., 


lov. 
Union be Drill Co., Union Division—Jan. 
Apr., June, Sept., Oct., Nov. 
Unigorb Division. The Felters Co.—June 15 
Drill Head Co.—Jan., Feb., - a: 
"ee June, June 15, Sept., Oct., 
U. S. Hoffman Machinery on “Ty "Jone 15, 
Dec. 


U. S. ag Inc., eatin Machine Corp. 
7 eee June 15, 


, Inc. Feb.., “het. June, June 
15, Aug., Dec. 
Unitron Instrument Division, United Scientific 
Co.—Apr., June, Sept., Dec. 
Universal- Automatic Corp. —Sept., 
Universal-Cyclops — Corp. . Mar 
Apr., May, Aug., ' 
Universal Engineering Co. —June 15 


*V & O Press Division, Emhart Mtg. Co.—June 
15, Sept., Oct. 
*Valvair Corp.—Apr., May, June, Aug., Sept., 


Nov. 

*Vanadium-Alloys Steel Corp.—Mar., Apr. 
June, Sept., Oct., Nov. 

*Van Keuren Co.—June, June 15 

Van Norman Industries, Inc.,. Morse Twist 
Drill & Machine Co., Subsidiary—Jan., Feb., 
Apr., June, Aug., Oct. 


Van Norman Industries, Inc., Super Tool Co.., 


Division—Feb., Mar., May, June 15 
Varimex, Ltd. (Polish Products)—July, Aug., 


Sept. 

*Vascoloy-Ramet Mfg. Corp.—Jan., Feb., Mar., 
Apr., May, June, July, Aug., Sept., Oct. 
or, Dec. 


Verson AllSteel Press Co.—jJan., Mar., May 


uly, 
ovo cee Co., Division, Automation 


Devices, Inc.—June 15, Aug. 


“vie Engineering, Inc.—Jan., Mar., May 


Tool & Die —July. Se 
can Tool Co.— Corp. rm ae 


*Waldes Kohinoor, Inc.—Jan., Feb.. Ma 
Apt. pt., Nov. 
*Wales-Strippit, Inc.—Feb., Apr., June, Aug. 


Oct., > 
Wallace Supplies Mfg. Co.—Jan., Mar., May 


une 

arner & Swasey Co.—Feb., Apr., June 

Sept., Oct., Dec. 

Waterbury Farrel Foundry & Machine Co. 
pvanen of Textron, Inc.—Jan., Mar., Apr. 

y, Aug., Nov. 

Warts ‘Regulator Co. —June 

*Webber Gage Co.—Mar., June 15, Sept. 

* Weisser po ey Ooo. 15 

Weldon R ubber ‘or “Brightboy Indus 
trial Products Division—Jan., Feb., Mar 
Sept., Oct., Nov. 

*Wesson Co. vay 15 

*West Point Mfg. fac, § 8. 

*Whistler & Sons, Inc 

win 23, Aug. Oct., 

ite Metal eaies we Se Scampins Comp 

Whitman & Barnes, Apr., “— 
Oct., Dec. 

*Whitnon Mfg. Co., The—Jan., Feb., Apr. 


Wiedemann Machine Co.—Mar., June 15, Oct 
Wiesner- = = Farnham Mfg. Di 
vision— 
Willey's Carbide Tool Co.—June 15 
*Wilson Mechanical Instrument Division, a 
ican Chain & Cable Co.—Feb., Apr., 
— Aug., Oct., Dec. 
orer Br ome ~ agg! National Twist Drili 
. a Co.—Jan., Apr., June 15, 


B.—Feb., Aps., gest 


oWircasia Drill Head Co.—Apr., June 15 
bet lensak Optical Co.—Mar., Apr., Aug 


Wonton Tool rs —Feb., May, Aug., Nov. 
*Woodworh Co.. A.—Jan., Apr., june, On 


Yoder Co., The—Jan., Feb., ag Apt., May 
June, July, Aug., Sept., Oct., Nov., ; 


*Zagar inc.—Feb., June, Oct., Dec. 
*Zeiss, Inc., Cari—Jan., Mar., Apr., June td 
July, Sept., Oct., Nov., Dec. 
Ziegler Tool Co., -Jan., Feb., Mar. - 
pr.. May, July, Sept., Nov. 
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